The distribution of calcineurin in rat brain by light and electron microscopic immunohistochemistry and enzyme-immunoassay.
Calcineurin is the calcium (divalent cations)-dependent calmodulin-stimulated phosphoprotein phosphatase which is capable of dephosphorylating various substrate proteins. The subcellular and regional distribution of calcineurin in the rat brain has been studied by light and electron microscopic immunohistochemistry using antiserum against calcineurin. Immunoreactivity was observed in many neurons but was not detected in glial cells, such as astrocytes, oligodendrocytes and ependymal cells by the PAP method. Light microscopy demonstrates strong immunoreactivity in neuronal somata and neurites. By electron microscopy, calcineurin immunoreactivity was found to be present in dendrites including postsynaptic densities, somata, spines, axons and terminals. Calcineurin immunoreactivity was present in neurons throughout the brain, but a marked regional variation in strength of the immunoreactivity was observed. The caudatoputamen, hippocampal formation, and substantia nigra were strongly stained. Cerebral and cerebellar neocortex showed moderate immunoreactivity. In substantia nigra and globus pallidus, only neurites were stained, but neuronal somata not. The staining of the substantia nigra was thought to be due to that of the nerve terminals originating from the caudatoputamen, in view of the findings by cerebral hemitransection and electron microscopic immunohistochemistry. We developed an enzyme-immunoassay (EIA) for calcineurin. The sensitivity of the EIA was 1 ng (13 fmol) of calcineurin. We determined the level of calcineurin in various regions of the rat brain. The caudate nucleus, putamen and hippocampal formation showed a high concentration of calcineurin. The results are consistent with those obtained by immunohistochemistry.